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Disclaimer

The contents of this report reflect the views of the author or authors who are responsible for the
facts and the accuracy of the data presented herein. The contents do not reflect the official
views of the North Dakota Department of Transportation or the Federal Highway
Administration. This report does not constitute a standard, specification, or regulation.
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EVALUATIONOFA PERMEABLE ASPHALT STABILIZED BASE
BENEATHAN ASPHALT PAVEMENT
PROJECT CM-6-002(039)318

Objective

The objective of this study isto determine ifapermeable asphalt stabilized base can be

as effective as other established methods in preventing alligator and transverse cracking,

rutting,and patching.

Scope

The normal practice to correct cracking, rutting, and patching is to milland overlay or to
reconstructthe section. The scope of this study is to compare the performance of an asphalt
roadway constructed with a permeable asphalt stabilized base (PASB) with edge drainsto the
three sections listed below:

1) Dense Graded Base (DGB)with Edgedrains

2) Dense Graded Base (DGB) without Edgedrains

3) Milland Overlay



Location

This test section is located in Grand Forks County,

North Dakota, in the westbound lanes of Highway 2 in

Project CM-6-002(039)318

reference miles 320 and 321. Two eastbound sections
were selected in reference miles 319 and 325.
The entire project comprised 23.395 miles, 9.880

miles in the eastbound lanes, 15.595 miles in the
westbound lanes, and 2.08 miles for exceptions. Ofthe
23.395 miles, 1.50 miles were selected to test the effectiveness of a permeable asphalt
stabilized base to delay the development of cracks and rutting. Photo 1 is a view of the roadway

in the area of the test section.

Phot 1: View of roadway t test sections looking west



Project History

Construction

Table 1 shows the history of the pavement sections from mile 318.984 t0 329.073:

Year Typeof Depth
Constructed Construction (in.)
1962 Grade 48
1963 Aggregate Base 8.0 32
1982 HotBit Pavement 2.0 30
1982 HotBitPavementLevel Course 1.5 27
1962 Grade 48
1963 Aggregate Base 5.0 44
1963 HotBit Pavement 4.0 42
1963 HotBit PavementWrng Course 2.0 24
1969 HotBitPavementLevel Course 2.0 42
1969 HotBit Pavement Wrng Course 15 24
1971 PlantMix Seal 0.5 24
1962 Grade 48
1963 Aggregate Base 5.0 44
1963 HotBit Pavement 4.0 42
1963 HotBit PavementWrng Course 2.0 24
1969 HotBitPavementLevel Course 2.0 42
1969 HotBit Pavement Wrng Course 15 24
1972 PlantMix Seal 0.5 24
Tablel



Traffic
Table 2istrafficdatainreferenceto 1.5 miles east of eastjunction ND 32to 1.4 miles
westof junction ND 18. Thisdatais the same for both the eastbound and westbound roadways

forthe year of construction (1992) and for the currentyear (1996).

YEAR PASSENGER | TRUCKS TOTAL 30™ FLEXIBLE
Tﬁ? ESALS
1992 1050 250 1300 130 175
1996 1500 330 1830 180 260
Table 2
Design

Materials and Research Division did extensive testing to determine the best method of
rehabilitation. The 1990 distress score was 79. The primary distresses were alligator and
transverse cracking, rutting, and patching. The average rutwas 0.42inches.

Core dataforthe westbound lanes measured an average of 3.56 inches of HBP with an
average of 0.94 inches of patch and seal material for a total thickness of 4.5 inches. Aggregate
base thicknesses were measured during drilling operations to obtain California Bearing Ratio
(CBR)samples. The average base thickness measured was approximately 7.0 inches.

FWD testing detected aweak subgrade predominately under the westbound roadway
inthe western portion of the project. Subgrade modulus of elasticity values were consistently at
or below 4,000 psifrom milepoint 319.000 to milepoint322.436. The CBR samplesthrough
thisareaalso had very low values with high liquid limits. CBR values of one with liquid limitsin
the 60to 90range indicate very unstable material.

The core dataforthe segment of the eastbound roadway from milepoint 318.984 to
milepoint 324.354 (table 1) indicated an average thickness 0f 9.38inchesHBP and 1.33
inches patch and sealfor atotal thickness of 10.71inches.

The core dataforthe segmentfrom milepoint 324.354 to milepoint 329.073 (table 1)

indicated an average thickness of 8.90inches HBP and 1.25 inches patch and seal for atotal



thicknessof 10.15inches. The average base thickness for both segments measured 5.25
inches.

The plans called forinstallation of the permeable asphalt stabilize base (PASB) section
inthe westbound subgrade repair area from station 239+44.8 to station 265+44.8 for a total
length of 2600 feet. A one-mile section of edge drainswould be placedtoinclude the PASB
sectionplus 2600feetadjacenttothe PASB section. The third sectionwould be the control
sectionwhichwould be an adjacent subgrade repair of similar length. The three sections would
also be evaluated with sections of the eastbound roadway with a typical milland overlay
section. The typical sections are showninappendix A.

The drainable base gradation consisted of the following:

SieveSize Allowable % Passing
1" 100
3/4" 95-100
1/2" 85-100
3/8" 60-90
#4 15-25
#8 2-10
#16 2-5
#200 0-3

Special Provision 208 (Appendix B) required eighty-five percent of the material
retained onthe #8 sieve have atleasttwo fractured faces produced by a crushing process. The
LA Abrasionloss hadto be fifty percentor less and the shale content be amaximum of eight

percent.

Construction

The project consisted of three major work elements which were:
1) Subgraderepairinselectedareas
2) Milling existing bituminous pavementatselectareas

3) PlacementofHBP on:



a) Permeable asphaltstabilized base
b) Densegradedbase
c) Milled pavement

ConstructionbeganonJune 8,1992. The prime contractor was Mayo Construction
Company, Incorporated. Theywere responsible forthe milling, hot bituminous paving,
installing geotextile separation fabric, removing and salvaging bituminous surfacing, and
priming aggregate base courses.

Five locations were designated for subgrade repair. The repair consisted of removing
and salvaging the bituminous material, removing and salvaging the base course, removing
the subcut material and placing the material onthe inslopes. The subcutareas as shownin
appendixAwere scarified, shaped, refilled, and compacted with Class 3 aggregate for the
subbase and Class 5 aggregate for the base course. Thetwo sections of subgrade repairin
the eastbound roadway had eightinches of Class 3aggregate, five inches of salvaged
aggregate base course, and sixand one-halfinches of Class 5 aggregate. Thelongestarea of
subgrade repairwas 18,220 linear feetin the westbound roadway and includes the permeable
asphaltstabilized base (PASB) testsection. This section called for the placement of eight
inches of Class 3aggregate, fourinches of salvaged aggregate base, and sixinches of Class
5aggregate. Thetestsection called for geotextile separation fabric onthe subgrade, six
inches of Class 3aggregate, fourinches of salvaged aggregate base, fourinches of Class 5
aggregate,andfourinches of permeable asphaltbase material. An edge drain systemwas
installed along the edge of the westbound driving and passing lanes from station 212+64.8 to
station265+44.8 (5280 feet) whichincludesthe test section. The edge drain systemrequired
installationpriorto the placementofthe PASB.

The contractor trenched both sides of the roadway after the subgrade elevationwas
obtained. Once the trenching was completed, a geotextile separation fabric was placedinthe
trenchfollowed by the polyvinyl chloride sewer pipe. Granular material that met SP 208 was
usedtofillthe trench from station 239+04.8 to station 265+44.8. Class 5 aggregate was used
to fillthe remaining trenches.

The limits of the test section, as indicated on the typical sections, were between station
239+04.8 and station 265+44.8. A plan quantity of 2,023 tons of PASBwas basedonanend



sectionof 12.17 square feet, alength of 2,640 feet, and aweight per cubicyard of 1.7 ton.
Inadvertently, less asphaltwas ordered than was needed to complete the entire length of the
testsection. Thereducedtonnage limited the test section from station 244+06 to station
265+44.8 (2138.8ft).

The PASB was putdown in September of 1992 with the temperature of the material
greaterthan 200°F. Duringtherolling process the material spread or pushed outwith each
pass oftheroller. To correctthis actionthe rollerwas required to wait until the temperature of

the material had fallento 180°F orless.

Evaluation

Materials and Research visited the test site on December 10, 1996. The eastbound
and westbound roadways from milepoint 319 to milepoint 327 were evaluated for various

distresses. The stationing for the sections evaluated in this study are listed in table 3:

SECTION STATIONING LENGTH
(ft.)
Dense Graded Base 186+24.8-212+64.8 2640.00
without Edgedrains Left
Dense Graded Base 212+64.8 - 244+06 3141.20
with Edgedrains Left
Permeable Asphalt 244+06-265+44.8 2138.80
Stabilized Base Left
103+15.3-129+55.3 2640.00
Milland Overlay Right
419+95.3-446+35.3 2640.00
Right
Table3

Transverse cracks were counted in portions of the westbound sections and intwo sectionsin
the eastbound roadway for comparison. The two eastbound sectionsarein mile 319andin
mile 325. Allofthe sections where the transverse cracks were counted were of acomparable

length of approximately 1/2 mile as shownin Table 3.



The evaluation began onthe westbound roadway starting near milepoint 329 and
continuing through the test sections containing the permeable asphalt stabilized base (PASB)
withedgedrains, the dense graded base with edgedrains, and the dense graded base without
edgedrains. Upondriving over these sections, the same washboard effect was noticed aswas
reportedinthe previous evaluation. ltdoes notappearto have increasedin severity.

The cracksin all ofthe sections exceptthe dense graded base section containing
edge-drains were completely across the roadway and extendinginto the shoulders. All of the
crackswere slightly depressed. One-half ofthe cracks inthe dense graded base with
edgedrains were completely across the roadway while the other half of the cracks were across
the driving lane only.

The PASB sectionhad 49 transverse cracks foran average of 22.9 cracks per 1000
feet. Thiswasanincrease of 5% overthe 18.2 cracks per 1000 feetaverage for 1995. Photo 2
illustrates atypical crackinthe PASB section. Photo 3is a close-up view of this crack.

The section containing the dense graded base with edgedrains had 52 transverse
cracks foranaverage of 16.6 cracks per 1000 feet. Thiswas anincrease of 1409% overthe
1.1 cracks

per 1000 feetfor 1995. There were several small cracks observed atthe westend of the




Photo 3: Close-up view of Photo 2

Photo 4: Typical crac in‘t

he dense graded base with edgedrain section



sectionwhichwere
notincludedinthe
crack count. The —
crackswerevery vt fErs
tightwith very little
spalling. Photo4isa
viewofatypical
crack observedin
thissection.The
sectioncontaining

the dense graded

base without

Photo 5: Typical crack in the dense graded base without edgedrains

edgedrains had 39
transverse cracks
foranaverage of
14.8 cracks per
1000feet. This
was anincrease of
106% overthe 7.2
cracksper 1000
feetfor1995. The
cracksthatwerein
one lane only (19 of
the 39 cracks) were

tightwithno

spalling. The Photo 6: View of a typical depressed crack
cracksthatwere across the entire roadway were nottight (approximately 1/4 inch wide).

Althoughthese cracks were wider, they were notdepressed. Photo5is aview ofatypical
crack observed inthis section.

The evaluation continued with
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the eastbound
roadway. There
were depressed
cracksthatwerefelt
asthesectionwas
observed. These
depressed cracks
were mainlyinthe
driving laneforthe
entire length ofthe

section. Photo6 f

shows adepressed &
Photo 7: V iew of a typical longitudinal crack in eastbound lanes

crack between
milepoint322 and
milepoint 323.
Therewerealso

SRLLEL S L = kit = e iR - -

longitudinalcracks HEEEEEEE———__, i — —

onthis roadway.
Theywere located
approximately
1.5feetfromthe
centerline inthe
driving lane. Photo

7isaviewofthe

longitudinal

Photo 8: Typical crack in eastbound roadway

cracking. From

milepoint 319to milepoint319.5 there were 67 transverse and diagonal cracks for an average
of25.4 cracks per 1000feet. This reflects no change from the number of cracks observedin
1995. From milepoint 325 to milepoint 325.5there were 100 transverse cracks foran average
of37.9cracks
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per 1000feet. This
was anincrease of
79%overthe21.2
cracksper 1000
feetobservedin
1995. Photo 8
shows atypical
crackinthe
eastbound
roadway. Photo9
isaclose-up of

photo 8 showing

Photo 9: Close-up view of Photo 8

the depression of
the cracks. This conditionis typicalfor all of the transverse cracks other than the cracks inthe
dense graded base sectionwithoutedge drains. The cracksinthe drivinglane hadagreater
severitythanthe cracksinthe passing lanes.

The cracks per1000feetare summarized inthe following table:

CRACKSPER1000FEET
SECTION 1994 1995 1996
Eastbound Roadway MP 319 - 254 254
MP 325 -- 21.2 37.9
PASB 15.9 18.2 19.2
Dense Graded with Edgedrains - 11 16.6
Dense Graded without Edgedrains = 7.2 14.8

Table 4

12



Tensections
ofthe edgedrain
systemwere
observedwitha
Pearpointvideo
systemandallten
showed good
evidence of
drainage asshown
bythe waterlinesin
photo 10. Photo 11

isaview ofatypical e
outletforthe Photo 10: View of inside of a typical edgedrain showing flowlines
edgedrains. P

ThePave = =+ =

Techdistressreport

inAppendix C

shows these

sections hada - s VI
generalride rating . ' l‘“ -

rangeof3.6t04.7 { "

andanaveragerut

oflessthan0.19 ol "fﬁ:.“ : ¥
- L.

inches. This puts 3!

g

theminthe goodto e =3 O ' -
Photo 10: View of inside of a typical edgedrain showing flowlines
excellentrange as
shownintherating scalein Table 5. Inthe PASB section, the reportshows anarea
approximately 800 feetlong withride scoresinthe range of 2.8t0 3.4. These areinthe poorto
faircategories. There were three 100 foot sectionsin the other two westbound sections that

had anaverage ride score between 2.3and 2.8 (poor category).
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CATEGORY RUTDEPTH RIDERATING
Excellent 0.004-0.10 >4.00
Good 0.10-0.25 3.50-4.00
Fair 0.25-0.50 3.00-3.49
Poor 0.50> <3.00
Table5
SUMMARY:

The drainage systeminthe dense grade base and PASB sectionsisworking. Thisis
evidenced by water lines as seenfromthe videoinspection ofthe edge drains. The Pavetech
distressreportindicatesthatthe overallride ratingis inthe good to excellent category for both
directions of US Highway 2 from milepoint 319 to milepoint 327. However, there are four 100
footsectionsinthe westbound lanes where distress scores fallinto the poor category. These
scores may accountfor "roughness" feltwhenthe projectwas evaluated. There were also
seven 100 foot sections over the entire project where the scores were inthe fair category.
These may also explainthe "roughness"inthe roadway.

Another factor which may influence the observed ride would be the amount of cracking
inthe sections. Atthistime the milled and overlaid eastbound roadway has 25.4and 37.9
cracks per 1000 feetatMP 319 and MP 325respectively, the PASB test sectionhas 22.9
cracks per 1000 feet, the dense graded base with edgedrains section has 19.7 cracks per
1000 feet, and the dense graded base without edgedrains has 14.8 cracks per 1000 feet.

The average rutfromthe Pavetech distressreportwas lessthan 0.19incheswhichisin

the goodto excellentcategory.
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100
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20)
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WORK SCHEDULE: 1n order to minimiza interference with traffic
operations, the paving operation on Lhe eastbound roadway shall be
completed before any westbound traffic may be detoured on the eastbound
roadway.

MEDIAN DRAINAGE: The contracter shall maintain and restore the
sxisting median drainage throughout the project. Should any pooling
occur, the contractor shall provide sufficient temporary pumping or
drainage to keep the median drained to the satisfaction of the
engineer. The cost for malntaining the median dralinage shall be
Incidental to the price bid for sther Items.

RAILWAY PROTECTION INSURANCE: Insursace policies for Railway
Protection Insursnca as required by Secthon 107.06 3hall be obtained by
the Contractor at Station 551409.8 for protection of the Burlington
Horthern Rallroad,

DISPOSAL: Disposal of any material on Uhe right of way shall be
allowed only as approved and directed by the sngineer.

SUBGRADE REPAIR LOCATIONS (SECTIONS @B, (38}, QQ), 8 030) ): The
engineer In the f1e)d will determine dctual locatlon and depih of
subcut based on exlsting conditions. Ihe aalsting topieil shall be
stripped to 2 depth mot greater Lhan sin Inches on that portien of the
slopes that will be disturbed by the placement of subgrade materlal.
The topsoll shall be stockpiled, and replacadiwhen Lhe work I3
compluted. The subgrade saterta) shall be placed in horirontal Tayers,
not to exceed sin to eight Inches {Loose measurement), on Lhe

inslopes. The axposed surface below the subcut shall be scarified

sin inches, shaped, asnd compacted. Compactlion and density conlrol
shall be In accordance with Section 20).02 f as determined by

AASHTO 1-180. Aggregate Base C1. 3 shall be compacted In accordance
with Section 302 .04F.) (Ordinary Compaction). ihe unit price bid for |
"Cosmon Excavatlea - Subcut® shall taclude 2}l costs for removing and
phcing subgrade material on the Inslopes, for scarifying and
compacting the six inches of material below the subcut, removal,
replacemunt, and stochpiling the topsail, and seeding of all disturbed
areas. The unit price bid for "Aggregats for Subgrade Repair, Class 3"
will be full compensation for alT labor, equipment, and materials
nscessary to complete the work as specified. Cost for any additional
subcut and backfill will be pald for at the contract unit price bid for
“Common Excavation - Subcut® and "Aggregate For Subgrade Repair, Class
3"

SUBGRADE REPAIR LOCATIONS (SECTIONS 28), GB), GO}, 1 GD)): the
Contractar should be aware that a large quantity of rocks will be
encountered In the subcut areas. The contractor shall dispose of this
rock. The contractor will be able to dispose of this rock in the
barrow area he uses. The cost for removal and dispesal af this rock
;lull be Included in the unit price bid for "Cosmon Excavation -
ubcut . ®

7Y FED. AID PROL MO e
8 [N.D. NH-6-002(039)318 5
Revised 4-14-82
203 BORROW: There is a high potential of archasclogical sites being

POS  present in this area. 1f the contractor slects to obtain embankeent
material from an area other than the ares designated on these plans,
the contractor must obtain NDDOT approval. Whether the contractor's
proposed area is within the existing right of way or outside the
existing right of way, the contractor shall follow the procedure
required by Supplemental Specification 107.04B.

230 LEFT TURN-LANE CONSTRUCTION: The cost of labor, equipment,
P03 and materials to perform the following work will be included in the
price bid for “Left Turn-Lane Construction.*

1}  Strip and stockpile 3" of topsoll from the embankment and
excavation areas.

2)  The material used to construct the turn lane will be compacted
in accordance with Section 203.02H of the Standard¢ Specification.
When available, the embankment material may be obtained within the
right of way in locations approved by the engineer.

) Replace the topsai) on dboth the excavation and embankment
areas and seed with Class 11 seed mixture in accordance with
Section 708.02 of the Stamdard Specifications.

Payment will be made for sach turn lane that is constructed.

302 AGGREGAJE BASE COURSE, CLASS 5 [SECTION }: This note refers only

POl  to the Aggregate Base Course, Class 5 in the test section. A}l but
1000 feet of Aggregate Base Course, Class 5 should be primed with
MC-10, 250 Ligquid Asphalt or SP-6 Emulsified Asphalt at a rate of
.35 gallons per square yard. This test section and the primed and
unprimed Aggregate Base Course, Class 5 shali ba marked with delineator
posts specifying the different areas. The cost for priming the
Ag?rtgatn Base Course, Class § will be pald for at the cnntru‘::‘u:lt
price per gallon for "MC-10, 250 Liquid Asphalt or SP-6 Emulsifie
Asphalt. The cost for suppiing and installatlon of the delinsator post

shall be incidental to the price bid for other items.

)02 REMOVE AND SALVAGE AGGREGATE BASE COURSE: This item of work shall

P02 consist of removing and stockpiling the existing aggregate and asphalt
cement treated base. The contractor shall prevent the mataria) from
being contaminated by the removal and stockpiling operation. Cost for
removing, hauling, and stockpiling shall be Included in the unit price

bid for "Remove and Salvage Aggregate Base Course.”

307  SALVAGED BASE COURSE {SECTIONS . G, GO .1 ): The
POY salvaged aggregate base course shall be depositad, spredd, shaped, and
compacted In accordance with Section 302. The unit price bid for
"Salvaged Aggregate Base Course” shall be Full compensation for all
labor, aquipment, and materials necessary to complete the work as

speciFled.
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REMOVE AND SALVAGE BITUMINOUS SURFACING: This item of work shall
consist of removing and stockpiling the bitumincus material from the
subcut arsas for recycled hot bituminous pavement. The contractor
shall prevent the material from baing contaminated by the removal and
stockpiiing operatien. Cost for removing, havling, and stockpiling
shall be included in the uait price bid for “Remove and Salvage

Bituminous Surfacing.®

RECYCLED HOT BITUMINOUS PAVEMENT - LARGE STONE {s:cnons@ (’2 b)

) ): The "Recycled Hot Bituminous Pavement - Large Stone” all

paver 1ald in two approximately equal Vifts.

RECYCLED 10T BITUMINOUS PAVEMENT - CLASS 37 (sections(D), GA)): The

“Recycled Hot Bituminous Pavement - Class 37 shall be paver 1aid in one

L

ne CLED I lnm s PAVEMENT - CLASS 37 {SECTIONS . Gy,
ihe "Recycled ot Bituminous Pavement -

Cllss 37*"thai1 Iu Mvor 1aid ta two appreximately -qual Tifes.

HOT BITUMINOUS PAVEMENT - CLASS 33: The 3" hot bituminous pavement
shall be paver Vald in one 1ift. The 5" hot bituminous pavement shall
ba paver laid in two approximately squal Vifus.

HOT BITUMINOUS PAVEMERT - CLASS 33: The placement of the Hot
Bituminous Pavement - Class )3 shall not exceed wore than five mites in
front of the placement of the Racycled Hot Bitusinous Pavement -

Class 37 on both shoulders.

HOY BITUMINOUS PAVEMENT - CLASS 13: The hot bitumincus pavement at
the beginning and end of the project on both roadways shall be tapered
down to meel the existing roadway as directed by the fleld engineer.

MILLING BETUMINOUS PAVEMENT |$£cnms@ @
has the option of evening uvp the milling Van
mitling oparation or signing for the uneven pavement and providing the
following devices: Install “Uneven Pavement™ signs {Sign W21-14-48)
and a supplemental plate (Sign W20-52-54) ldentifying the distance on
the right shoulder (both directions) at the beginning of the uneven
pavement and at major intersections. A major Intersection shall be
defined as a FAS, State, U.S., or Interstate ramp. Install "Do Not
Pass™ signs {Sign No. RA-1-48) on the right shoulder [both directions)
at the beginning of the uneven pavement and at sajor intersections.
Install tubular markers at 200 foot intervals. Devices shall bs left
in place unti) the other lane is brought up sven. If the contractor is
unabla to bring both paving Vanes up sven at the end cof the day, he
will sign the uneven pavement as specified above.

The contractor

These signs will not be counted and patd for separately. The cost to
supply, malntain, Yastall, and remove the traffic control devices
required for uneves pavement lanes shall be included in the amount bid
for other ftems.

TES

410
PO2

410
1 X)

104
254

e At tho end of each day's

L)
550

' FHVA LoratE FED AID PROJ NO.

SIH!

8 [N.D. Nit-6-002(039)318 7

Revised 4-14-02
MILLING BITUMLNOUS PAVEMENT: The materia) shall be salvaged for
Recycled Hot Bituminous Pavement (Class 37}, and Recycled Hot
bituminous Pavement {Large Stone). The contractor shall mill half of
the axisting roadway while maintaining traffic on the other half., The
quantity {23,117 tons) for Sections 1 and 2 s based on the depth and
width shown on the Lypical sections for the sntirg length of the
sections. The quantity (5,682 tons) for Section @is based on a depth
of 1™ and a width of 28.5' for the entire length of the section. Any
milted material remain after the project is complete shall becoms the
property of the contractor and disposed of, as approved by the Field
engineer. The unit price bid for "Milling Bituminous Pavement® shall
be considered full compensation for removing, hauling stockpiling and
disposal of the milled material.

The contractor is also required to drain and pay all cost to drain any
areas with standing water.

PREPARE STOCKPILE SITE: The lump sum bid for "Prepars Stockpile Sits”
shal) be full paywent for the required site praparation and resteration
regardiess of the number of sites used. 1f the contractor usas
additional sites for his operation, these sites shal) be at this own
expense. A}l stockpiled material shall become the property of the
contzactor after the project has been complieted. The contractor shall
remave his property from the stockpile sits upon completion of this
project.

FRAFFIC CONTROL FOR BITUMENOUS SURFACING: The contractor has

the opticn of svening up the paving lanes at the end of each day's
paving operation er signing for the uneven pavement and providing the
following devices: Instal) “Uneven Pavement™ signs (Sign No.
W21-14-48) and a supplemental pliate {Sign No. W20-52-54) identifying
the distance on the right shoulder {both directions) at the beginning
of the uneven pavement snd ai wmajor intersectidns. A major
intersection shall be defined as & FAS, State, U.S., or Interstate
ramp. Instal) "Do Not Pass™ signs (Sigu No. Re-}- lﬂ) on the right
shoulder (both directions) at the beginning of the uneven pavement and
at major Intersections. Install tubvlar markers at 200 foot intervals
devices shall be left in place until the other lane iz brought up
sven. These signs and tubular markers wil! not be counted and paid for
saparately. The cost to supply, maintain, install, and remove ths
traffic control devices required for uneven pavement lanes shall be
includad in the smount bid for other items.

FLAGS FOR DINMOND MARNING SIGNS: The requirement For flags on
dismond warning signs has besn eliminated. The contractor is not
required to provide these flags or install thu as per the standard
drawings for construction signing. )
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107

203
201
200
216
230
230

§ B RE

101

401
401
405
407
407
407
w07
407

g

0100
0330
o133
0140
0204
oto0
oio0a

D130

a100
0120
0215
0420

0103

0152
0160
ot1e
0120
0220
0222
o226
0227

ITEM DESCRIPTION

Contract Bond

Rallroad Protection Insurance
Clearing and Grubbing

Common Excavation - Subcut
Borrow

Flattam Ditch Block Slopes
Hater

Approach Instope Reconstruction

Left Yurn-Lane Construction

Salvaged Base Course

Aggregats Base Course, Class 5
Aggragate for Subgrade !culr,! Class ]
Remove and Salvags Aggr. Base Course

NC-70, 250 Liquid Asph. or SP-6 Emuls.
Asph.

$S-1h or €SS-1h Emuls. Asphalt

Blotter Matarial

Remove and SaYvage Bituminous Surfacing
Prepare Stockpile Site

Recycled Hot Bit, Pvmt. - Class 17
Recycled Wot Bit. Pvmt. - Large Stone Mix
120-150 Asphalt Cement

200-300 Asphalt Cement

QUANTITIES
\

EASTBOUND
L 1] MATNL INE
L. Sum 1
L. Sum H
L. Sum 1
€u. ¥4 1,972
Cu. Vd.
Ea. 1
M Ga}. 338
Ea. 1)
Ea. 1
Ton 1;190
Ten 1,490
Ton 2,080
Ton 187
Gal. 1,662
Gal. 12,651
Ten 17
Ton 1,000
L. Sum 1
Ten 12,563
Ton
Ton 163
Ton

WESTBOUND
MAINE LNE

54,305

2,646

28

22,211
29,362
46,737
23,659

47,365
29,238

318
12,675

14,935
46,301
194
695

258 Tatel FER AID PRO. MO nELy
a (ND NH-6-002{039)118 10 ]
Reovised 4-14-02
S.L. {12) MEDIAR X-OVERS &
P.0. (8)  TURN LANES TOTAL
1
1
, 1
2,178 $9,05)
1,282 1,282
]
23 3,007
n
1
) 23,401
no 31,562
48,817
24,426 ’
196 49,823
2ié 1,161 41,266
15
13,675
1
27,498
16,301
357
695
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SPEC

107
407
407
408
108

408

" 408

| 408
A0
w08

110

612
102
704
104
104
104
104
104
™4

CODE
0465
o470
2010
0190
0320
0390
0400
1300
2054

o100
1n»

T oS

0100
Olos
0105
1000
1052
1050
1072
1081

ETEM DESCRIPTION

¥irgin Aggregate - Class 37

Yirgin Aggregate - Large Stons Mix
Core Samples {Bit. Pwmt.)

Het Bit. Pwet. Class 33

120-150 Asphait Coment

AC-20 Asphatt Cesant or 60-70 Pan. A.C.
Parmaable Asphalt Stabiltized Biss {PASH)
Plant Mix $e4% < Cover Coat

Polymar ModiFied Asphait Coment

Cove Samples (Bit. Pvmt. }

Wil Hng Dituminous Pavemmnt

Class AE-3 Concrete Sox Culvert
Relnforcing Steetf 'Gnlc
Mobilization

Flagging

ObYiteration of Pavewent Marking
Traffic Contral Sigas

Typs L11 Barricade

Delinesator Orums

Flextble Delinentors

Vertical Panals (Back to Back)

QUANTITIES

. EASTBOUND
it MALML 1NE
Ton 4,960
Fon
Ea.
Ton 22,825
Ton 1,310
Ton
Ton
Yon
Ton
Ea. 216
Ton 1%,114
Cu. Y. .
Lbs. 11,259
L. Sum . 1
H. Hr. 512
L. Ft 2,300
Unit 4,014
Ea. n
Ea. o8
Ea. 26
Es. 16

LS b e FEB. AID PROJL 8O e
& IND. NH-6-002(033)218 11
NESTAOUND S.L. {12) WMEDIAN X-OVERS &

MALNL 1NE p.0. (8) TURN LANES ToTAL
5,896 10,856
22,803 22,803
224 224
6,136 ' 684 2,051 31,69
368 41 ' 123 1,902
41 11
2,623 2,023
7,950 7,950
596 596
EL] 290

11,349 4“_ 28.M7 .
"

11,259 b

. l* =

688 1,200
Z,380
4,014
M
308
26
16

A-9
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110
Ti4
TH4
m
114
74
1
m
m
e
714
114
m
114
54
54
754
754

1087
1185
0300
1820
2240
0300
od0e
0705
1216

5015
5035
5410
5825
1ozs
200

9720
8770
0116
o117
0195

0209

1EEW DESCRIPTION

Sequencing Arrow Panel - Type €

Pilet Car

Flield Laboratory - Type C

Niprap Loose Rock

Seeding, Typs B, Class |1

Removal of Bypass

Pips, Concrets Reinferced 2t In. - {1 11
Plpu., toncutoﬂ "Iolniorud 21 In. - CY. 11T
Plpe, Cimcroto feinforced 54 In. - C). LN
lM. sﬁtlu. C;Mrtl. Retnforced 27 in.

P{u Corr.u'l.tld Stasl 064 In., I8 In.

Pll.u Corruga.tl‘.rsnol -064 In., 24 In, \

End fﬂ:tlon Corrugated Steel 064 In., 18 In,
Emlr soctlu. Corrugated Stest 019 in., 30 In.
Pipe, PVC 8 In.

Cattle Pass Concrete Intermediate Section
Remove and Relay End Section - A1l Types & Slzes
Underdrain, Pipe PVC Perforated & [n,
Underdrain, Pipe P¥C Non-Perforated 4 In.
Flat Sheet for Signs - Type 2 Ref). Sheeting
flat Sheet for Signs - Type 3A Refl. Shesting
Diamond Grade Delinsators Typs A

Steel Galv. Posts - Square Tube Perforated

ANTITIES
EASTBOUND
iy MALNL INE
Ea. 3
Hrs 140
€a. 1
Cu, Yd. 10
Acre i
L. Sum ]
L. F 28
L. F. 6
L. F. 4
€+ 2
L. F 130
L. F. e
fa. |
ta q
t. Ft.
L. FtL. 16
Ea. 27
t. Ft.
L. Ft.
Sq. Ft. 164
$q. Ft. 240
Ea. 219
L. 3,366

HESTBOUND
MATNL 1HE

266

104

58
24

10,560

320

ey dsrare

FER AIB PROL NOL

ﬂal

N.D.

NH-6-002¢039)118

12

B
1— N o

o, e,
O -

}

pee N

MEDIAN X-OVERS 3
TURN LANES

1,000

T0TAL

496

N‘ﬂa

185

1,800
16

R%
10,560

A-10
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QUANTITIES
] EASTBOUND

SPEC COOE 1TEM DESCRIPTION iy MALNLINE
54 o557 Interstate Mile Posts - Type C Ea. 23 &
54 0592 Reset Sign Panel Ex. 6
54 0593 Reset Sign Suppert Ea. q
%2 0102 Pavesent Marking Painted Line L. Fe. 234,800
%2 0103 Pavessnt Marking Patnted Message Sq. Ft.
%2 o128 Plastic Pavement Marking Fiim Message Sq. Ft. 21
762 0380° ' Yeupérary Strips - Broken Line

: (Painted, lape, or Ralsed Harkers) L. Ft.. 10,503
762 0200 Ralssd Pavement Marbers Ew. 1,087
% ons Thres-Cable Gusrérall L. Fr. 1,919
1% 0151 Romovs Buse Guardral) and Posts L. Fr. $50
164 185 Mjos_t Cuardea i) L. Fe. : 808
920 1212 GeotextHle Sepafation Fabric ’ Sq. ¥d.
T I 1T ) Tratnee ' A, 1,000

WESTBOUND
MATMLINE

318,000

2M

18,9N

18,480
1,000

s kare

FER AlD PROJ HOL

ﬂ-ﬂ!

4 [N.D.

NH-6-002(019)310

13

s.t. {12)

MEDIAN X-OVERS &

P.D. {8) TURN LANES

1,730
198

TOTAL
23

554,530
© 108
548

29,474
1,087
1,913

550
780

18,480

2,600

A-11
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DESCRIPTION

-Matar For Bust Palliative
and Swbgrade Preparation and
Aggregate Base Course - (1. §

“- at 20 Gal. fTen

te Base Mu- -
€15 0 1095 Ten/C. Y.

{Shoulders)

NC-70, 250, Liqeid or- $P-6
tauls. Asph. for Prise Coat
¢ .35 Ga)./S.¥. (Tep ol

.. hggregate Base)

Slottar Matertal (). 44 @
21 /5.4, tPrime.Coat

Axiatenance} - -

$5-1h er €551k Emul. Asph. )
for Tack Coat @ 0.05 Gal./S5.V.
{Top of Prims Coat: and Asphalt
Stabttirud Base) . -

" $5-1h or CSS-1% Esial. Asph,
for Tack Coat § 0.5 Gal. /S Y.

. (Between Coursas)

L $5-i er C55-1h Eswl. Asph.
. For Tack Coat @ 0.05
6al. /S Y. (Top of Rilled
Surface and Existing

Bit. Surface) -

i
oy
-

Ton

Gal.

Gal.

BASIS OF ESTIMATE

(HEd an fe8)
QUANTITY . QUANTITY QUANTITY
PER MILE  WIDIH  PER MILE  WIOIH  PER STA.
25 44 .95

"o 6.0°-

6.0
2,038 8.9- 1731

2.¢
1.8
! 320 8.9 22

2.0
24 8.2’ a2

1,261 4 836  28.5°

P LY TN FED. a9 PROJ. NI SEET
8 IM.D] i-6-002(039)318 14
QUANTITY QUARTITY QUANTITY
WIDIH  PER MILE WIDTH PER STA. WIDTH PER STA.  WIOTH
50 .95 .5
.S 2,413 4lL.0 29.2 4.0'- 171.1 4
1.5
27 s 27 1.8 27
40.2 1,201 41.0° 2.0 W.r 2 »e
40.2" 1,138 3.8 20.3 3.5 21.1 s’

A-12
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DESCRIPTION

$S-1h or CSS-1h fmul.
Asph. fer Tack Coat # 8.05

GaY_/5.Y. {Tep of Large Stone}

Plant Mix Seal # 2.0
Ton/C.Y¥.

Pclymers Modtified Asphalt
Coment (or Plant Mix Sea)
® 7.5% of Plant Mix Seal

24" Mot Bt Pwt. €. 13
e 2 Ten/C.Y. -

120-150 A.C. for 2" Het
Bit. Puwmt. & 6.0% of Hot
Bit. Pvat. -

Recyclad Hot Bit. Pwmt,
Class 37 @ 2 Yon/C.Y. (A0
Yirgin Aggr_~Cl. 37 and
60% Salvaged Bit. Surfacing)

120-150 Asphalt Cement for -

Recycled Hot Bit. Pust. - C1.37

2 1.3% of Recycled Het
Bit. Pvmt.

Recycled Hot Bit. Pvat,
lLarge Stone § 2.0

Ton/C.Y. (50% Virgin Aggr.-
Large Stoms and 50%
Salvaged Bit. Surfacing)

200-300 Asphalt Cement for
Kecycled Hot Bit. Pwmt,
Large Stona & 1.5% of N
Recyclad Hot Bit. Pumt,
Large Stene

¥
-

Yon

Ton

A Tae FED. AID PROJ. WD Y
BASIS OF ESTIMATE s Inp|  wi-s-002(039)318 5
(1), 2 an @ G @9 @
QUANTTY QUANTITY QUANTITY QUANTITY QUANTETY QUANTITY
PEK MILE MIDIH  PER MILE WIDTH PER STA.  WIDTH PER MILE  WMIDIH PER STA.  WIOTH PER STA. WIDTH
895 30.5° %08  31.0° 6.8  30.% 16.8  30.2'
ns 30.5' %8 e 1o 0.3 .0 30.2
56 56.9 1.0 1.3
152,216 2.5 8.3 27
52,396
=13 5.0
Calte :
121,173 11004 1,069 7.5° 263 8- 1,32 1 25.0 't 22.3- 8.0
21,873 C=11'-6.5" ' S % L -
15153 13.9 En 17.2 .33 .29
C=20.4
3,846 28.5° 5,313 28.5' 959 285 9.6 28.5'
57.1 80 1.5 1.3
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DESIGH DATA
Current Traffic {1991)
Forecast Fraffic {2011)
Traffic Classificatlons "M"

LOCATION: 1.5 Miles East of East Jct. ND 32 ta 1.4 Miles West of Jct.
MD 18 (Easthound) .

Est. J0th
Traffic Avarage Dally Max. Hr.
Current 1992 1050 Pass. 250 Trucks 1300 Yotal 175
Forscast 2012 1575 Pass. 375 Trucks 1950 Total 265

LOCATION: 1.5 Miles East of Eask Jct. D 32 to 1.4 Miles West of Jct.
NE 18 [Mestbound)

Est. J0th
Traffic - Average Datly Max. Hr.
Corrant 1991 1050 Pass. 250 Trucks 1300 Total | 143
Foracast 2051 1575 Pass. 3715 Trucks 1950 Total) 265

Design Speed: 70 MWPH

Minisum Sight Distance [Stopping): as0 L. F.
TEMPORARY STRIPING
-LANE ROADMAY H MATE
PAVENENT WA mr%"t orii 130 MARKERS
Centerlines - Broken Lines - 528 L.F. /M. = 29,474 L. F.

&WIAIE FED. AIB PROJ. NO. et

8 |N.D. M-6-002(039)318 18

DIVIDED HIGHWAY - (Z) ROADWAY(S)} - BASES OF ESTIMATE
PAVERE u% 'lnﬁi'_nTF‘TL“A WiED LINES

Outside Edge Lines ~ 4 iach white - 10,560 L.F./Mi. = 247,000 L.F.
fnside Edge Lines - 4 inch yellow - 16,560 L F./Mi. = 247,000 L.F,

Lane Lines - 4 inch white,
18' lipnes, 30° skip - 2,640 L.F./Mi. = 61,800 L.F.

PLASTIC PAVEMEMT MARKING FELM MESSAGES

(€) Only - 22 S.F. /a2, = 132 S.F.
{6) teft or Right Turn Arrow = 66 S.F.
(4) Railroad Cross (8) R's = 260 S.F.
{6) Bands 288 S F,

CURVE DATA

[Westbound) o

Trans

Station to Station Qegres Length Length
PC 98+32.5 Ahd PT 1A1+64.} 1 4,331.6° 100°
PC 307441.) PT 120468.) 1°03’ 1,32r.0° oo
PC I4+19.3 PT 186+10.9 1° 1,131.8° 100'
PC 4431487 PT 4724554 1* 2,906 .1 100°
PC 546+16.0 PT 556+62.6 1° 1,046 .6’ 100*
pC 587+01.5 PT 614401.8 [ & 2,698.3" 100"
PC 627¢66.7 PT 644+G1.4 1* 1,636.7" 100"

{Eastbound)

Trans.

Station to Station Degres Length Length
PC 102+11.8 PT 141445 .5 1* 3,931.7 100"
PC 242461 .4 PT 261+719.2 0°45° 1,817.8* 100*
PC 307400.2 PT 320+30.35 1°02'51" 1,336, 15" . 100*
PC 374451.1 PT 1B5+79.4 1° 1,128.3* 100"
PC 443438 4 PT 472445} 1° < Z2,%06.7 100"
PC 546423 9 PT 556+70.6 1° 1,046.7° 100’
PC 587+04.2 PT 614+02.5 1° 2,698 ) 100°

A-14
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INSTALL MAILBOX SUPPORTS

Mile Post
o . lype of Suppert Mailbex Size
Iz 1 - Single Large
. MAKEMEN S12E OF MATERIAL
Description ) ypt of Haterial Max, Size
Milled BIt. Surf. for Sheulders Milled or Crushed T

Milled 85t. Surf. for Het Bit.

(Larpe Stone) Hilled or Crushed ]

VIRGIN AGGREGAIE - LARGE STOME MIL: Virgin aggragate for racycled hot
bit. pvmt. - Yarge stone mix shall meet the following requirements:

Sieve Sizs Parcent Passing
1 1/2 inch 100

1 inch 88- j00

34 inch 1 ]

172 inch i : 19-40

3/8 Yach : 0-15

No. 4 -5

At least 951 of the total aggregate shall have two fractured faces. The
naxioum allowable shale content wil) be 5%. The maximum allowable L A,
ahrasion will be 40%.

AGGREGATE FOR SUBGRADE REPAIR, CLASS 3: Aggregate for subgrade repair,
Class 3 shal) mest the hlluin’ requirements: '

 Sleve Size Pcrconi ;ass!u

e 4 ' 35-92
Ne. 30 20-58
No. 200 8-15

Maximum shale comtent 12%.

A Levare

FER. AP PRO.. ML

ﬂﬁ!

B iN.Dj "

M-6-002{039)318

n

SPECIAL PROVISION

Plant Mix Seal
Permeable Asphalt Stabilized Base

Revised 4-13-92

SP MO,
08
200

RECYCLED WOT BITUMINOUS PAVEMENT - LARGE STONE MIX 211

Traines

A-15
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Alsta
8 |[N.D,
EXISTING TYPICAL SECTIONS

®©

FER. AlD PROJ NO.

Sl-ﬁ'l

NH-6-002(039>318

18

549+08.35 Bk. = 0+00 Ahd. to 82+72.7 (Vestbound)
385+79.4 to 624+00 (Eastbound)

643+278 to 658+477.8 Bl.= (Vestbound)
0+00 Al to 47+96.7 (Westbound)

48’
44
42
9 i 24 4 9
Ly 1.5
! ) t L/4" (Ave) Patching : :
2 B‘t' nous s‘m a2 l 1/2° Brtuminous Surf. ar £
/f Sure. ' A" Surf e
. ; : | .
e LY v
}/_ \‘g:'\
— 2° Asph. Conc. Base \ ’
—4* Asph. Cenent Treated Bose z
%* Aggregate Subbace TANGENT
48’
44’
a2’
1 Ave) —| 9’ i a4 i 9
l 1/4'(Avg) Patch and Seal 1.5’
stope depends on degree of curve
" f.
1 172" Bituminous Sur 2 B hous
ﬁ Surf.
— LY X — —
y
—

3" Aggregate Subbkase

3
V— 2° Asph. Conc. Bose ' \

u-4* Agph, Cement Treated Bage

W

NOTE: Typical section IS reversed
for Eastbound roodway
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FED. AID PRO.L. NE. 5'_'&:_

8 IND] NH-6-002¢039)318 19
EXISTING TYPICal SECTION )
@®
102+33 to 385+79.4 (Eestbound)
48
vy
42
> —rt 24 -_i g
15 2° Bitusnous Surf. W . 15"}
/’ 1 1/2* Brtimncus Surf. 1 1/4" (Ave) Patch |
2* Brtuminous / . stope 021/ | 2° Bitumnous
Surf. Surf,
- N 3 )
1Y - 'y — .
/" \ - &=2* Agph. Conc. Base g \ \ZQQ\
h\ L—4° Asph. Cement Treated Base
S Aggregate Subbase ‘TANGENT
48°
44
42’
"tAves — 9 L - 24 4 9
1 1/4°(Avg) Potch and Seal 1.5
\\ 2" Brtuminous Surf. = — / | slope depends on degree of curve
~ . 1 172" Bituminous Surf.
2* Bituminous
Surf.
— LY
Nor. \\ v w - “.. ——
L2* asph. Conc. Bose

N

= 4" Bituminous Surfacing fron
Sta. 191+50 to 200+0€ and
Sta. 292+50 to 338+00

5° Appregote 3ubbase

4’ Asph, Cement Treated Base

l

W
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;’qu:u _ FED. AID PROL MO | *&&7
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{20

8 IN.D]  NH-6-002¢039)318

EXISTING TYeiCAL SECTIONS

3
B2-TE7 tc 9E+35.4 Bk (wesibound
98+32.5 Ahd to £43+27.8 (Westioound)

1 27 i 2r 1
| - ‘ : 4
| b a0’ i
f = . N - . .
: a7 <
i Lt ] P
—— — 7y e — f — iz T
: ! | 1 1/2° Bituemous Surf — ! & Brtumnous Surd. I_:
! —t ; - Stope o021 ‘\\_ 1" (Avgy Patching ] i .
61 ’g_ ¥ .. &1 -_
e ' ! o _ n E e . i Agor. Base: . . L ) _1 , L 10 120 \
-9 g2 e : : if 1s2% 10.
hd & 1’ ‘
27 — - —[L ar
)3 " r
: a0 :
l a7 l
F
5 -t > - ot : . ; 12 3 6
. | - [stope depends on degree of curve - | 2 Brtuminous Surf. E
| s o 1172 Bituminous Surf. Vo —{L5 —
e _ S e _\~ \ i ¥ tAvg) Patching 1° CAve)
| [ i 1 : . . /— .
o
R | s
T ! / i L i
: oA , TN 10 1/2
—9 12 Ly aser Aggr Bose o2
CURVE
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IYPICA, MILLING SECTITMY

®

6£49+08.3 Bk. = 0+00 Ahd. to B82+72.7 (Vestbound)
385+79.4 to 624+00 (Eastbound)
643+27.8 to 658+77.8 Bk. (Vestbound)
000 Ahd, to 474967 (Vestbound)

FER AID PRO). MO

FETYSE
LREDY

NH-6-032(03N 318

il
- 21

NOTE: Typicel section is reversed
for Eastbound roadwoy

of:

-

F ‘@ -
% ’4‘
3 , @
b "S'L e LS .
; ’ ' T 7 .2"(Auér~m) Mitling
| :
JANGENT P
| ag’
i
! i as
; : 42
c |
: b ¥ i — 24’ o
| = Jis
! ! Ve 27 (hverage’ Miling . - |
o 1 _ FRR Loy siied. siope. depends on degree of Curve |
| —— ket e AN N R
—
. Var.
CURVE
= o - - i ' -
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LT nSTATE FEB AID PROJ. WO P3lET
8 N NH-§-CIPQITTIE - - 22

seeifAl wiioanT SESTION

R

),

=
—

102-31 1o 3E5-79. YEeswiccunddx

@

| .
: . 44 ]

: 3 S i
v 4z i
: 9 L . T ¥

ST 2° (Averagel. mmg

s

_— wited siope 027 ! i

TANGENT

-5
i
'
!
1

et o

)

k]

L ] 48’

o
S — a2
i c .
: ! :_ g' ¥ F o é" - 4;‘ 9’
! P . , - T - 15k
: b ! 2 (Average) Miting Pl

[ P # . - N . . o4 i
1' i i ,— miled sicpe depends on degree cf curve } ]'

e

."!Hﬂling shal: nct e reguired from
Sto. J40+7T5.25 <o 143-55.23 end .
Sto. 19445535 4o 1993524 , .

' - | . ' A-20
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&

eT

82+72.7 to 98+354 Bk. (Westohound)
99432_.5 Ahd. to 643+27.8 (Westbound)

[#eilBdSTATE]  FeD amD PRoL wO. w3l
- 8 |ND4  Ne-6-00200393318 | 23

determined by the Engineer in the

\

a7 T 4
[ |
5 7 3 ] - 12" I 12’ 3 Il 6’
Seleciive Hlﬁg
/
e r L
9 e Ly e e ol ARt e
. T L
NOTE: Miling on these section wil be
freid,
27 - T ar
1 W i
| ]
5 7 3 + 12’ ' (-4 - 3 6’ -
" . . sited slope. depends on —ﬂlﬁ'l- ) o
L3 ‘e Selet.:_'tive .Nllllng Q
el L . ' T L 19120
$ 12 1 12t '
LURVE
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WA ey = .
e SydsTaE FEL. AID PROJ. NG e
24

8 ND.  nh-5-002(239031E |

v SiCar JURFACING SSCTION

£39+08.35 Bk = D+00 Ahg. Tc 82+727 (Vesthaund) NGTE!
285-75.4 15 €24-00 (Eostocund) -
643427 F %z 6584776 Bk = (westbcund:
2400 And. Tc 474967 {(westocund:

Typical section Is reverse
for tastbound roodway

48

!

. 5 - ap- -
]
1

| -1k 10* a5
. . H New G .
. 12 = 2.3

58 L2 et B Pnt - 0L 33

i
o o
a 25
R Em:,'cted et |

- - 1 % &
ecyclea Hot B Bit, Pwmt.-ClL 37

Lo ——r T X
;:‘" .q“cca 3 $F [ K 1 * thwea = S8BT . " (Aren = H
. threaxl 9281 > — siope LRI ¢ I Loal7 SFO H .
- H
1 - - B
i '
Lt L PPV — 4
(urs - Lo 22 L o : Coxan
N Ll I i
/} 2 . 3 3= -
TAMNGENT ) *
Jd Q\ /’ New £
. {4 . ]
: 1 |
I a4 -t
P I | | |
Lot ‘f' [ Loy
’ uw 2453 T 65 ; !
— R 125" *  recvcies tot |
. ‘ Rec;c‘ed Hot Ilt-\ ) k T - = . H Recyciet hot . :
1% = Pym=. = CL ,-—3' Hot Bit. Pvat —1 £ i"' : Sy L4 Bt Pemt-Cl 37
RNy i {Area= ;3333 SF_.J‘. e . GL. 33 (Area = } »—s'_ooe depends on degree | ;. {fwea T —elf e
~. T T 110 s efcueve L . | 21875 552 .
.\_'5(‘_' -
e - Y : --.:_-f'_ay-_
2 3ja— ~3 34 Te— !
P!_'E.JE
. — Y - ;\ ;m ——
- ' A-22
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EaSTATE  rep am PRos wo

N.D. Z
P or 8 INDS  NH-6-002(039)318

*H

102+33 to 140+75.2 Eostbound)
145+55.25 to 194+55.25 (Easthound)
199435.25 to 385+79.4 (Eastbound)

48"
b 42 Il
i 10 245 4 2.5
'./_N?' E—
[F-f - - 2.9
ecycted Hot Bit. , Recy<led Hot
/_:vn{ -cL 37 O g~o &~ ?:: Bt ;"5127-:?3 33 [ Bt Pumt-ct 37
Arearl, F3 . pr ea = F. (Areq =
(Area»l.9383 SF2 | slope 021"/’ L0417 SEO | _
- ! —— - f h\; . »
_Ase Lo _ L2 wer 2w L Ls L 2 T
TANGENT ’
o 1\1 /- New §
I 48 :
’ L]
aw
! L
! : 4i9_' [
l 1 | ar.s' 6.5°
! Recycled Hot Bit. e " 123 [ Recycled Hot I
¥ H Pvmt, - CI. 37 _\ ~3° Hot Bit. Pvmt. 2 . ‘ | Bit. Pumt.-CL 37
\ i (Areo=1.8333 SF.) Cl. 33 (Area = siope depentds on degree | (Area = L -
; I 6.1250 SF.) of curve 21875 SF)
’
NE S — 2y
i
~3 3/4 Laaw Yar,
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' EF“E"‘&FATE; FER AID PROL MO SHRET
8 .t ND. - NH-£-002(039)318 .28
“y2isAal SURTACIMG FECTIGN
Sta 140+75.25 o0 14545525 (Eastbound
Sto. 19445525 tp 199+35.25 (Eastoound:
Do Centerlne —\I' 2’ "L/' New Centerline
| |
286’ |'I 248
-— 2.8° 7R 28 =
— 38—t — 402" — 38 —
{ — a7 i a7 ‘
-l 17 1 R'E :t.d “aP - ) o . ) . _1 17— k)
I ! €. 5? (Area T L 021 4 5 WBP - Class 233 -y 1
b1 ) 2mem sk slope el . ' [ u_n__n = 1250 57 I
. il / - o L !
| - A N TR T RN . Y \\ \\ DRNEERY \\ NN \\ NN N |
| ’/‘)/\\//2« e S £ At F SRR F il /f//“/ it /“\ O AR A Ry S Iy It # 0 £ F e~
P R SR SRS ES ST S S S SRR SRR
L P \‘
y | tr2e- ‘ / .‘ \ Z’ | 5 o o—¥ar
B i/2° Aggregate for subgrade repaw _/ i y _ Recycted HBP - Ci. 37
(Area = 358417 SF) ¢ | (Awen = L3583 SFO
! L & 1/2* aggregote Base Course, CL 5
! (hreo = 229125 SFD
\- 5 Salvaged Aggregate Base Course
(Area = 152083 SF.
TANGENT '
. i s
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FER. AID PROJ. NO.

edisTaTe)
8 l NI

IYPICal SURFACING SECTIONS

)

82+72.7 to 96+35.4 Bk, (Westbound)
- 984325 Ahd. to 102+75.25 (Westbound?
284+95.2%3 to 324+95.25 (Vestbound)
334+75.25 to 540+1525 (Westhound)
550+95.25 to 643+27.8 (Vestbound)

27 . L L

NH-6-002(039)318

6

36;
- 7.5 L 135 i i L

4 Eedyélcd HEBP—

oL 37 IArea = 374" Plant *x Seal

(Aren = 19063 SFJ.

125" —— e 2.5
slope .821"'/°

NOTE: Curve section same as tangent,
except for supereievation

\- 4° Recycled HBP (Large Stone)
Aggregate Bose Course - Ci. § (Ares = 98333 5F)

(Area 1.2396 3FO
o AR AT TANGENT

Aggregate Base Course - Cl. 5
(Area = 13246 SFO

e e et e e e e e ey ey T AP TP 1A . . a o ¢ el e = im0 B o mam e mTe e
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| ctfhSTATEL  FED. AID #ROJ. MO P
vPICAL SURFACING SECTION 8 (NDJ  Ne-6-0020039:318 | 28
G
Sta. 1062+75.25 to 2A5+04.8(Westbhound)
ta., 265+44.8 to 284+9%25 (Westbound)
& Z 26’
| ,
- 4 + 50 - 4=
! ]
o L.: 46 - l -
! | paset o i 25
S 2o | X i — 27 jx.s"l 25 [—
i : e !
[ ! ! _ 374" Flant Mix Seal l =5 1/2* Rec, 'cled HBP 'Lnrge Stone) : t
T "V '“"‘“‘ HEP il (area = 19375 SF) ' \hrea = 136354 SF) i :
i P = 33896 $F. / ! i
% : 1 / — s-npe oarsr : \ ] i I
] e S " TR .
! : il e e AT T P LRI T — . .
i % . L 7 /n,&f 1,?1,//f{\ I\’//\; 4\1\ \‘\\ \\ Lokt S ‘\;‘” : \M‘: ﬂ"{'-.ﬂ'ﬂ‘:((ﬁw*m/” ,“k -
o P S ST T TN REN SRR R ~8t_ |
" / / \ L_s 12t /
Vs 5 1 .

\_See Perforated PVLC Pipe Detail g Agor. for Subgrade Repair

(Area = 36000 SF)

TANGENT
K 46' Aggoregate Base Course - CL 5° .
Z' tArea = 2173 SF)
4 Salvaged Aggregate Base Course
(Area = 16000 S.FO 4° Perforated —
2vC Pipe N
=
h & 6 .
. \\‘a‘\\‘\‘\\\"\"\-‘\{‘l{\\‘\;‘\\‘ Y ‘\:‘_m\(,
- 1|
N ‘\ -\‘
werfarated =T Pipe ond Dutliet \‘—Eeutextue Separtatian . ,
pe to oe provided from Talric ~ 4° Rigid Scricwszlt P
Sta. 212+64.6 <o Sta. 239-348 *_atera! Drain st approximotely
300° spacings. :

A

L Precast Concrete Headwall

W

ZISee Perforated PVE Pipe l;etnil

T Pipe
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IYPICA Fa CTION

&

Sto. 239+04.8 to 265+448 (Westbound)

SHwA ioTaTE;  FED. AID PRC.. NO. ST
8 | N.D. NH-6-002(039)318

3 -

SRR IO NSNS

ORI Y& NN ORI 48

s
“\\\\\\ ‘\\\"\\\h\\ oty W 3 b NT IR ARV A SRR AT,

i. 3z i 26'

¥ se’ :

‘ . I

— 4 44 : & -
1 -} - ag. __i lS'l .
! 2* Recycled HBP ?{:.qu:nl"ta;gxs Sse;l) S 1/2* Recycled HBP (Lorge Stone )|
i - Class 37 (Area = 13.4826 SF)
p ‘33-\(Aren = A 1
‘ 3.3883 S.F) stope 021/’ ‘
» lI.II}EI‘I,& 1::.111.11f~11:._v;/ 7 \ Lol L L Tt 2R B2 //]

‘See Perforated PVC Pipe Detod

6° Aggregante for Subgrade Repair, CL 3
(Area = 27.5 S.F2

TaNGENT

4* Perfarated
PVC Pipe \ . ——

Precast Concrete Headwall
L I . / / / “
RS 01 eSS

. 2, | I
\ N
Geotextile Separtation

Fabric o Rigid Sotidwall PVC Fipe ;
wlaterat Draim at approximately
300' spacings.

EMLARGED SHOULDER DETAN
'

& ! 4* Permeable Asphalt Stabitized Bose
Aggr. Base Course - CL S Z tares = 12.1667 SF’) Vs
(Area = 8050 SFJD 4* aggr. Bese Course - CL 5 - -

{Area = 153333 $FO _/
Geotextide Separation Fabric

4* Salvaged Aggr. Base Crse.

{(Areo

et
N

. h&“““““‘_ .

See Perforated PVC Pipe Detall

L aggr. Bose Gourse = CL. 5
(Area = 9727 SF2

16.6667 S.F)
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&HEisTaTEl  Pen am eRou e §SHEET
8 [N.D. MN-H-6-0020039)318 | 30
ZYPICAL SURFACING SECTION
3ta. 32449525 to 334+75.25(Westbound)
Sto. S4B+15.25 to 550+495.25(Vesthound)
|L 3 2¢’
— 5 e 5 —
! ~ 20 a.afi 39.4¢ 23|20
--11.2 -3 27 15 ] L7

! 374 Plont Mix Seal 5 Recycled HBP (L Stone)

' /_ (Ares = 18678 S5 threa 1 122292 SFO O

x A : '

i / /- siope 021/

: : ' i
P e £ R R R R B S e A
eSS ‘l_ f/r/ 2l PTG .
M\\\\‘ \‘;\\\R\\\&\\‘Nﬁ\\‘ﬁ\ \\ \\ \*\‘\\}v \\\\\\‘\Q‘ RN \‘&5\‘ \\\ A e ey \\\‘ “\m
\ N :
3 e \ 5 = \ \ 8l
Recycted HBP - 7 / ’
(:l"gﬂ i 3.0083 sg)a ! \‘ \' 5 172" Aggr. Base Crse CL 5

10° Aggregote for Subgrade Repowr J
44.1667 SFO

(Area =

(Area = 19.1125 SF)

\ $* Satvaged Aggr. Base Crse.
(Area = 190667 SF)
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FED. AID PROJ. NO.

9-&1

ND.

NH-6-002(039>318

Pa EA

Sta. 140+75.25 to 145+55.25 (Easthound)
Sta. 194+55.25 to 199+35.25 (Eastbound)

F Limits of Bituminous Swurfacing for Subgrade
I Repair Section and Limts of Aggregote Buse Course, CL S

e Limts of Saivaged Aggregote Bose

Limts of Subcut for Sulbgrade Repoir

/—.— Tou!

li Limits of Aggregate for Subgrode Repair

0.3 PN m}“&ﬁ

R WW/WWW? 1
Llrop of E;nstmg Graded Roadbed v/ 9 1/2" Subcut = _V
T v

S’ Snlvuged Aggregate Bose -
8 1/2° Aggregate for Subgrade Repci, €l 3

f

|

of Tﬂed Surfoce 6 1/2° Aggregate Base Course ) . ) -/—Approxmutdy 2 1/2"

A R —— A P o QA 1 W
N T ,//f’/ﬂ/”' //’/' 7 // W”/m/m[[ ~ :

] iz

ID'L-EB' 1 — LENGTH —

o

1 18
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8 !ND| N-E-6-002(029)318
SUBGRADE RES2&JR ARES .
Sta. (CB+TCES <o 26449525 “westooundd
e —
& &

FHWA bz p vp: Co
REGIQWS TA7E: FED. AID PRC.. NO.

I

iL Limts of Bituminous Surfacing for Subgrode Repair Section

i j Limits of Aggregote Bose Course, Cl S

i i Limts of Salveped Aggregote Hase -

} ' ; Liuts cf Subcut for Subgrade Repair

i i ! Limits of Aggregete for Subgrade Repair

. i ! ' )

| | Py :.JI 1?1-—'..lni'ts of Test Section—o

. i . 9 b~ 4’ Permeaile Asphalt |7

P L ,3! o Ltabilized Bose v 1 .

! ] . i l Existing Surf a . a2 . 4 Aggr. Bose Crse. i :

: o isting Surfoce . - o ran

Irl— cl';a1 i xigting /—6 fggrcgn te Pose Course R /!r-?pprcxln_o_tely 11/2 !

; HER ) ‘
....Lt______.._-_--.-...._-__-_——,:..-._.___.__.._._____..______J.s_J__.._..___t_/ — e

: N R Cdfl RN R ‘>’I

i e Y ‘..._ ‘/ 3 = c

{1 s Rk L L

I /A i -}-\ R \ R \i\\“\;\““ S \\“\"kb‘\\‘ “\N\&ﬁo 1

P A [ - ,

I/ ! 4* Soiva ‘ / i

/1 - . ged Aggr Base .l f .

-/—lT ¢ | s tin ased iubf::d ‘5_ . l 6* Gronular Materwl for ! / ! :

= :op 'o r‘.xs ing Or oadbe v ! Subgrode Repoir, Cl.- 3 | l i

by i z 8 Aggregate for ,J:’ [ i

; : . i i Subg-ade Repuir, [l 3 i 4" Salvaged Aggregate Base — } I

oy H
—~fart 157} o 10,950 . 2640 - 2.640° 1 L3I0’ s el b

@ ®
GTU P B
WIS P
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EP.

Sta. 324+9525 toc 313447525 (Westbound)
Sto. 540+15.25 to I350+95.25 (Westbound)

FHWA § YATE*

FED. Al PRO.L NO.

8 [N.D

NH-6-002(039)318

-1

Limits of Bitumingus Surfacing for Sulgrade Repair Section

|
i

/-*— Top

Limts of Aggregete Base Course, [t 5

— Limits of Seivaged Aggredute Base —

Lmits of Subcut for Subgrade Repar

aof Existing Swrface

X
i

op ©

-3'[ 10

fF Existing Groded Roadbed \ /

10 |'- 17 -

\\.\“‘,\m&\\@\% >
/

«—10' Aggregate for

Linits ©f Aggregete for Subgrade Repar '
5 172" Aggregate Bose Course | 3

'''''
lllllllll
,,,,,,,,,,
’’’’’’’’’
,,,,,,,,,

11" Sulocut

5" Salvaged Aggregate Bose
Subgrade Repar, CL 2

Appromteiy ¥

////l /”WIIWWWWW
S AT IS A ) S

WW %’W P

S

LENGTH
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- - v
[z argl  res am Paoy e Y
8 {ND] . i-s-me20039748 -
LOCATIONS Al ESTIMATED UUaNTITICS (D%
JIRICM SUBGRADE REPAIK SECTION
T B SALVAGED | AGGR. HEAI.[
AGRR. FOR
o CoMMN EXC. BASE SUBGRARE - umuzt
T St te SA LENGTH SUBLut CDURSE  REFAIR-CL c:..s BASE WATER
BRE | Sechades Trassitend WO SCURVE 5 Cu YRS F  Tow | vow_§ yow b 3 .
1404 75.25 145¢85 25 )
N Los thoun) ) ey | wee 393 1040 T4S 76
1945525 199:3528 . ‘
L LMLt toound) wer | et 595 __Lbss 743 474
9 WSS 284.9525 .
g tvestewsr  heanviiesss | agees | mses | suses feesne | szeed | reces
32449323 33407323 . )
323 Ve s Ungunad) se0 | 2483 _L236 2m3 1200 197
T Tsasns2s 530+9% 2%
327 | Vs ttount) w2 farsy | 2183 L29% Ny Lat2 1.4
uIALS ) ) 56277 23,40 w07 [ wes2 2,023 2182 -
}
VALER: 20 Gots/lon of Aggr éor Subgrade Repaw, Agpr. Base Cowse CL. 5
Sotvaged Aggregete Base Course
* Duentity figured at 1.7 Ton/C.Y.
S
Ak YA
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mf““l FED. AID PROJ ND.
4'x4* PVC Tee 8 INBl e
s N DUILEL PIPC_DETAR IND] wie-oozazne | 98

— ¥
: 2° Recycled HBP
Detot @ Intersection of a Concrete Splash
Perforatled PVvL Pipe ond Brock .
Cudge Dram Pipe o A .
. : flow
‘“ Channel
i 2 gt wE - R ~ o e} .L'
tee Dutlet ) 4" Perforated / Rodent Screen
H - . . PVC Ppe 4" Rigid Solidwalt
' : PVL Ppe .
L ) - o © TYPICAL SECTION
8
R RIS T i - ;
——— A 135 ‘

B 13.5° 2° Recycled HBP

T o e e e et e —— - — o 15
e, e —.j_ -ﬁ.z_u—_ SR RN aEm . _— . == —_— === e "-"ii" —_— = ' B N
“ “ _ . Bockfll —_|
e Var,
eLa . B ¥
NOTE Dutiets shall be placed every 300 _ ) . \
Ml rodent screens, pipe fittngs, cbncrett splash blocks Ghid any other ,
rscellancous sppur tesonces required to mstetl the edge drom sysiem sholt I-—— r-6*
ke Wnchided w the price bid for ‘Underdrein Pipe PVE Noa-Pérforoted 4 In’ B-B S
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14

PERFURALED PvC PIPE_DEIALL

Fdter Fuleric

Unler de osn
Gramator il

Perfuwated
PVE Ppe

Woter flow

Sta 2391048 to Sta 263444

BPE_SiZE
-
6
8
.9
10°
12

sFor 42.5 foot

ROVS F
PEREDRATIONS
4
4
Fi
4
5
6

(ﬂ: e
: .’:C.;;:;\--‘l/“
A ,<‘. PN /_J"
\\ . ~ 99 — ’/ //
R 12y - i
el -
SIX ROWS
MUMBER OF
PERE GRAFJONS ROV
48
48
a7
47
47
47

pipe laying langths

FED. AIN PROS. WO,
NH-6-002(8 39318

ﬂﬁ‘l
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Al PVC pipe used shall be eocased as shown FAter Febric shait
neet the requirenents of the suppleneatal specificetions on
Geotextie Fitler Fobric. Underdram Grander Fdt shall meet

the aggregate grodetion requirenents of SP 208 for Sta. 239404.8
to Sto. 265+44.8. The Underdrein Grasdar Fll From Sta, 212+64.8
to Sta. 2394048 shall meet the apgregate gredation of Class %
Aggrega te.

Ihe cost of the underdrem granular FRl, Flter Fobric and ol

lobor and equipreat necessary to construct the underdram as
shown shall be mcluded n the price bid For 4 inch perfors ted
PVL pipe for underderans.

TYEE (¥ _PIFE '
The ppe shail be polyvinyt chloride sewer pipe with solvent
cernented jonts os specifled wm ASTH D-3034 or F-949,

Perforations shalt be crcutar end 1/74°t 1/16" In dianeter.

fhey should be arranged in rows parallel to the axis of the

ppe ond shalt be spaced approximetely 3° Center to center along
the rows. lhe placement and totel nunber of the rows shell be
as shown eith an altowable tolerance of 110,

The norinal teying tength of the pipe sholl be 125 Feet. . Shor ter
of tonger laying lengths shell hie provided If required,

St & e //— fiter fabric

.-'."/,—

Underdrain
Gronular Fil

14 . ~— Perforated
: " PVL Ppe
g

] @ S Vater Flow

Sta. 212+648 to Ske. 239+048
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4" PIPE HIRE DETAN,

NOTE« Alt dimensions shows For concrete
heodwall are nininun dmensions,

The coacrete used for ithe
Concrete Splash Btock shalt

be Class ¥ or better with
apgregate thet neets 34 or 9,
of Section 81682 of the Stendard
Specifica tions.
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 S.P. - 208
Page 1 of 3
NORTH DAKOTA DEPARTMENT OF TRANSPORTATION
| SPECIAL PROVISION |
PERMEABLE ASPHALT STABILIZED BASE

APRIL 24, 1992

DESCRIPTION

This work shall consist of constructing a permeable base course of aggregate
and bituminous material mixed in a central plant and spread and compacted on
a prepared subbase. '

EQUIPMENT ,

Equipment shall conform to the following:
Item _ Section
General ) ' 151.01
Rollers 151.02 C
Material Hauling Equipment 151.03 B
Bituminous Pavers . 151.04
Truck Scales 151.07
Automatic Scaies 151.08
Hot Bituminous Equipment 152
Roadbed Planer 153.06

MATERIALS

1. Aggregate for the aspnalt stabilized permeable base shall be of the
following gradation:

Sieve Size Allowabie. % Passing
- - 100
3/4" - 95-100
/2" - 8&-100
3/8" 60-90
#4 15-28
#8 _ - 2=~10
716 ' '  2=3

#200 0-3

Eighty-five percent of the material retained on the #8 sieve shall have
at least 2 fractured faces produced by a crushing process. The LA
aprasion loss shall be 50% or less and the shale content shall be a
maximum of 8%. ' '
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3.

The asphalt cement shall be 60-70 penetration grade asphalt which
meets the requirements of Section 818.02 A.l.

The asphalt content shall be 2 1/2% by weight of the mix.

CONSTRUCTION REQUIREMENTS

1.

wm
.

n

General. Prior to placing the permeable base the subbase snall be
trimmed to the reguired grade and cross section by a roadbed- planer,
At the time the permeable base is placed, the elevation of the finished
surface of the subbase shall not vary by more than 0.04 foot from the
prescribed elevation at any point where measurement js made.

Material Production and Placement. The permeable base shall be
produced at a central hot mix plant in aceordance with Section 408.04 E
and 408.04 F Paragraph one. The material produced shall be placed with
a bituminous paver.

Compaction. Compaction of the permeable base shall be in accordance
with Section 302.04 F.l. except the rollers shall be steel wheeled
rollers. No vibration will be allowed. The comtractor is advised that
it may be necessary to permit the permeable base to cool sufficiently
befors compaction rolling to prevent rutiing and shoving. Cooling to
150 degrees F may be appropriate, but in no case shall the mix be less
than 110 degrees F at time of compaction. water may not be used to
hasten the cooling process.

Finished Surface. The surface of the permeable base shall be smooth
and uniform, and shall reasonably coniorm to the specified lines,

grades, and typical segtion. Trimming of the permeable base shall not
be permitted. Care shall be exercised 10 prevent contamination of the
permeable base. Procedures <tnat mignt produce fine material that

would tend to clog or reauce drainage shall not be permitted.
Permeabie base wnich, in tne oginion of <ne Engineer, has Dbeen
contaminated shall be removea an¢ reolaced by the Contractor at his
own expense. '

Traffic. Hauling on sne permeadpie Ddase shail nct be allowed, except
for backing trucxs o tne paver paving the subseguent 1if¢. Traffic
over the permeable base snali be iimitee to the minimum necessary for
succeeding or adjacent work. Damage o the permeable base shall be
renaired promptly at the Contractors expense, as direczed by the
Enginesr. .

Edge Drains. Prier to placing the edge drain, the outlet edge of the
permeable base shail be keot open (dayligntad) so that water is free %o
exit and not be ponded within the permeabie base.

METHOD OF MEASUREMENT

1.

Bitumen. Bitumen will be measured by the ton according to Section 108.

B-2


shatay1
B-2


S.P. ~ 208
Page 3 of 3

2. Permeable Base. Asphalt Stabilized Permeable Base acceptably
placed, compacted, and maintained shall be measured by the ton. The
tonnage will be the weight used in the accepted base and no deduction
will be made for the weight of bitumen used in the mixture. -

BASIS OF PAYMENT

The accepted quantity of bitumen and permeable base will be paid for at the
contract price bid per ton. The price shall be full compensation for all
materials, egquipment, labor, and incidentals required to construct this item

of work as specified.
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NAME

HHY

ASP EASTBOWRID

002E319000
002E320000
002K 321000
002E3220040
002E323000
002E324000
002E325000
002E326000
G02E327000

002
002
002
002
o2
o2
002
002
ou2

ASP WESTBOUND

002W327000
DO2WI26000
002W125000
002¥W324000
0021323000
002W322000
002W321000
002W320000
002W313%000

002
002
002
002
002
002
002
002
002

319000
320000
321000
322000
323000
324000
325000
326000
3271000

328000
32’1500
326000
325000
324000
323000
322000
3219000
320000

1996 PAVE TECH DISTRESS REPORT
GRAND FORKS DISTRICT HIGHWAY 2 PROJECT
July 1, 1998

T™P DATYTE O OMAC BLD L T BC RW BP

320000 102095 E
321000 102095 E
322000 102095 E
323000 102095 F
324000 102095 E
325000 102095 E
326000 102095 E
327000 102095
328000 102095

kel
MNCNCSCNKNSD

(- - - -~ - - . -}

I2N000 102095
326000 102045
325000 1020495
324000 102095
323000 102095
322000 192095
321000 102095
320000 102095
319000 102095

ZTLTLLIIXEXIX
TTOOERE DD

[=J=J = — N~ ]

0
0

1 5 0 1 1
2 2 o 0 0
2 2 0 0 G
0o 2 o 0 0
1 4 0 9 6
1 4 o 0 6
2 4 0 0 6
11 o o ]
LU 0 o 6
1 1 0 0 0
t 4 0 0 0
0 4 0 0 v
9 4 LL I 1]
1 1 0 0 0
1 1 0o 0 0
0 1 (4 0
1 4 o ¢ 0
1 4 o o v

RUT

[= R =R = i = I - ]

0

(==

SCORE

89.00
95.00
93.00
97.00
88.00
81.00
27.00
86.00
84.00

94.00
34.00

0 95.00

91.00
97.00
97.00
98.00
94.00
94.00

LEGEND: D=DIRECTION
AC=ALIGATOR CRACKING
BLD=BLFEDING
B8=BROKEN SLAB
CP=CORNER BREAKS
DC=DURABILITY CRACKING

L, LC=LONGITUDINAL CRACKS

R¥W=RAVELINGAWEATHERING

8H=SHOULDER CONDITION
AVG RUT= (inches/mile)

0=0BSERVER ID-CODE
BC=BLOCK CRACKING

PP=BITUMINOUS PATCH

BU=BLOWUPS/MILE
CP=CONCRETEPATCH

FLT=DEDUCT FOR FAULTING:
size &L number in mile
LJIS=LONG.JOINRT SPALLING RUT=RUTTING DEDUCT:
depth average for mile
T,TC=TRANSVERSE CRACKS fTCS8=TRAN CRACK SPALLING
TIS=TRAN.JOINT SPALLING 8C=SCORE(on first 500ft):
99 minus distress deducts
ROU INX=ROUGIINESS INDEX:
(RIDE SCORE for the mile)
IRI=INTERNATIOHAL ROUGHNESS INDEX (m/km}) '

PAVETECH DISTRESS REPORT LEGEND

C-1

AVG
RUT

0.04
.03
0.03
0.04
0.04
0.01
0.04
0.03
.05

0.08
0.06
0.03
0.03
D.07
06.10
0.10
0.08
0.05

ROU
INX

1.15
4.16
4.09
3.9
4.04
3.9
4.08
3.90

.23
.31
.40
.40
.06
3.93
3.93
q.22
4.13

- ST

IRI

1.14
1.13
1.20
1.32
1.25
1.32
1.21
1.40
1.24

1.06
0.98
0.90
0.90
1.23
1.36
1.31%
1.07
1.16°
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NODOT RIDE INDEX AND RUT REPORT

EAST MILE 310000 TO 31$.500 EAST MILE 318.500 TO 321.500 . WEST MILE 321.68% TO 318.000 EAST MILE 325.000 TO 3188

in ROUGH AVG R ROUGH AVC kI RCUGH AVG R ROUGH AVG
AVG INDEX RUT AVG INDEX  RUT AVG INDEX RUT AVG INDEX, RUT
0 126 403 0.04 0 0.8 432 008 ¢ 187 3.88 013 -] 1.3 an 6.00
100 1.24 4.05 0.04 100 1.17 412 .05 100 2. .17 0.13 100 1.7 383 0.2
200 1.20 4,09 2.06 200 1.00 4,30 0.03 200 1.95 J.4d 0.18 200 1.17 4,12 0.53
300 .32 7 0.8 300 0.98 422 0.0% 300 214 3.30 0.16 30 1.7 4.02 0.02
400 0.87 4.32 o.09 400 1.30 e 032 400 1.19 4.10 0.22 400 1.08 423 0.0
200 1.08 4.3 007 500 1.3 3.9¢ 0.3 500 1.58 .74 0.15 - 500 0.5+ 4.38 0ot
800 1.9¢ 4,19 0.08 800 138 4.03 0.04 800 1.57 s G.1¢ $00 1.3 3.98 0.
760 1.1 4,08 0.04 700 110 438 o83 700 2,00 340 0.07 700 1.28 401 0.52
300 1.17 412 0.04 900 1.41 418 6.02 200 1.4% 388 0.10 #00 1.54 .78 0.02
900 0.3 £.51 c.08 900 0.89 4.42 .02 [-1e 4] 1.44 358 0,08 #00 117 412 c.e2
1000 1,13 4,18 0.03 1000 1.24 .95 002 1600 w3 3.98 0.13 1000 1.04 428 0m
1900 136 385 D04 1100 110 418 0.03 100 1.1 418 8.0 1100 148 33 o
1200 1.12 €17 004 1200 120 409 0.04 1200 1.13 4,16 0.12 1200 1.08 42¢ oo
1300 126 384 004 17300 145 494 002 1300 112 497 048 1300 121 408 .81
1400 1.25 4,04 0.03 1400 128 4,04 0.02 1400 1.84 3.59 .15 1400 1.41 4.18 a2
1500 122 4.07 .02 1500 1.28 403  0.02 1500 1.18 413 Qo8 1500 1.33 A 004
1880 1.30 390 0.04 1600 1.40 3. 0.62 1600 1.0% 4.24 0.03 1800 1.47 3.54 K-}
1700 1.30 .88 Q02 1700 0.9% 438 o 1700 1.08 21 0.03 1700 184 3.6 0.02
1800 Q.95 435 0.08 1800 1.09 424 0.0t 1800 1.23 4.08 0.04 1800 1.18 414 0.02
1800 6.57 433 0.07 1900 1,14 418 0.51 1900 1.18 4.4 0.08 1900 1.48 .8 02
2000 1.02 427 o008 2000 0% 436 oM 2000 Q.84 4.48 0.02 2000 1.37 L X I X+
2100 1.53 378 0.0% 2100 ors <488 0N H00 097 AR 0.07 2100 1.3 384 003
200 1.27 4.02 0.02 200 0.88 432 Q.02 2200 0.99 4,31 .09 200 1.58 374 0.02
2300 1.5 3.74 0.02 2300 0.84 .43 .08 2300 1.42 .88 0.08 2300 1.2 197 .04
2400 LK 43 0.02 2400 0.99 .31 0.03 2400 120 400 0.07 240 0.9 £ 0.04
2500 1.43 .87 0.04 2500 o487 4,44 0.0 255 1.480 3.0¢ Q.08 2500 1.1% 4.18 o.02
2000 Q.68 4.7¢ 0.08 2800 124 405 0.0 200 .27 4.02 .08 2600 118 4,14 0.00
700 1.02 427 X 0 1.04 425 Q.08
2800 L% -] 437 [- X+ 2000 Q.9e 4.34 0.07
2000 0.84 448 003 2900  1.5% .73 Gc8
3000 1.18 4.13 0.93 R0 1.48 3.8% .13
o 0.74 0 2.0 3100 A48 4 012
1200 1.08 w24 ol 3200 1.68 3.8 0.14
3300 0.85 435 002 - 3300 1.82 3.7 0.2
2400 0.8 470 0.0t 3400 1.7% .80 0.14
WEST MILE 322.074 TO 324.689 3500 098 4,31 0.2 2400 1.39 L 0.08 WEST MILE 222,443 TO 3220
IR!  ROUGH AVG 3800 0.0 44 0.0 3600 108 422 ©.08 IRl ROUGH AVG
AVG  INDEX RUT L= 0 452 oot w00 G671 483 013 AVG  INDEX RUT
¢ 1.54 37 0.1% aso0 0.79 453 oM aso0 Q.47 444 QOB 0 1.73 an 0.14
100 4.50 s 0.8 2800 088 428 oo 0 .12 A7 6.10 100 2.50 04 013
200 1.58 A7 0.16 4000 1.0 4,28 0.0 4000 0.95 4,35 0.1 200 1.57 31.75 0.47
30 124 405 012 100 0.87 &3 0m #4000  oes 442 0.08 30 1.07 422 0.13
400 1.20 409 013 4X0 0.80 452 0.03 200 0.98 432 0.00 400 1.02 427 041
500 1.36 3.4 0.08 4200 o8 431 0.02 4306 104 428 0.08 500 0.7 433 ot
800 1.28 4.01 0.10 4400 094 4 0.02 4400 054 46 0.04 (o] 1.00 43 0N
700 0.98 432 .11 4500 1.03 428 .0 A500 1.52 427 0.03 700 1.2 427 0.18
800 1.32 X1 209 4800 0.83 Y ~) 0.01 4800 .80 4.%52 0.08 800 1.8 471 Q.17
900 Q.88 4,48 0.0% 4700 1.09 420 0.82 4700 1,03 4.2¢ ..o 800 1.08 4.2 0.08
1000 1.08 4N 0.07 4300 1.02 o7 o2 4800 094 436 8.09 1000 1,13 416 002
1100 1,18 4,11 0.06 4900 108 424 082 400 091 4.29 0.06 1100 1.14 414 .08
1200 -y | 4.55 a.07 S000 0.98 422 0o 5000 1.02 427 ¢.12 1200 1.53 i o.00
1300 0.84 4.48 0.08 5100 1.02 27 o02 sio0 099 431 0.4 1300 1.47 384 092
1400 [-X-)1 4.38 0.1 5200 122 4,07 4. $200 C.94 4.26 0.19 1400 1.39 n 018
1500 107 422 008 300 133 408 0 300 .04 425 012 1500 124 408 Q49
1800 1.23 4.06 0.0 5400 1.08 421 0.03 5400 0.58 432 0.12 1800 1.87 3.88 014
1750 13?7 3.93 .13 5800 1.18 413 0.07 500 1.00 430 0.07 1700 .77 Ak Q.12
1800 1.21 4,08 0.13 3800 1.5 i 0.08 5800 0.7 4.58 0.04 1800 1,50 s on
19500 1.54 378 012 5700 1.2¢ 4,20 0.08 5700 1.23 4,08 0.08
2000 1.1% 4,10 0.08 4800 1.97 612 006 ss00 1.2 417 0.05
00 1.98 3.44 0.15 2900 1,34 195 0.04 4900 107 422 0.07
00 1.1 490 .62 00  0.89 4,42 0.05
8100 118 an 0.04 s100 .89 43 0.08
&00 13¢ 408 Q03 00 1.53 37s 008
#300 1.22 .07 0.03 800 0.95 4.2% 0.07
400 102 47 o2 o0 052 4,50 0.07
8500 121 408 0.04 2300 1.0 428 0.09
5800 .52 wn 0.0 4800 1.08 421 0.08
sTO0 111 418 o.o7 700 1.28 4.0 o.08
4800 136 384 0.LCS =00 129 400 008
2300 1.2 37 0.es 8800 1n 398 0.0%
7000 1.54 3.89 0.04 7000 1.77 .58 .12
7100 .50  am 0.0 7100 0.82 430 o9
7200 1.5 7 0.02 T200 1.08 421 Q.08
%0 0.95 436 003 70 .87 4.4 0.08
7400 5.4 415 4o 7400 108 428 00
7300 1.12 417 0.02 7500 1,43 4.18 .07
7600 1.65 388 0.03 7800 Q.80 482 0.5
Planning Divisian, P ) Sect BXFOZROE. WKA 0TS
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NODOT RIDE INDEX AND RUT REPORT

BAST MILE 319.500 TO 321.800  WEST MILE 321.869 TO 318.000

IRl  ROUGH AVG IR! ROUGKH AVG
AVG  INDEX RUT . AVG INDEX RUT
7700 1.57 3.75 o.08 . TN 0.93 437 0.08
7800 1.8 ir 0.03 7800 0.94 438 Q.07
700 2.07 3.5 0.08 7900 1.08 423 0.09
8000 1.43 38 0.03 8000, 123 4.08 0.14
8100 154 185 0.02 $100 an .77 a.12
020 1.24 408 002 8200 122 4,07 .08
o 1.18 4.14 0.02 8300 1.27 402 0.08
$400 1.20 4,00 0.01 B400 1.0% 4,24 0.0
f L] 1.08 4N 0.02 300 0.98 422 0.09
8600 1.20 <08 Q.02 600 0.9¢ 4,34 0.1
g700 0.9% 425 0.03 5700 0.7% 4.58 0.10
2800 1.10 418 Q.04 3800 Q.56 4.34 0.10
8800 1.02 427 0.03 4900 0.88 432 ¢.07
8000 0.99 4.31 003 9000 1.0t 428 0.02
9100 1,12 4,17 N 9100 t.18 4,13 0.62
§200 1.17 4.12 o.M 1.08 423 0.08
9300 a.a1 451 0.03 0.77 458 c.08
2400 c.e8 4497 0.08 1.54 3.7 0.09
500 1.18 4.10 0.62 1.47 .54 0.08
600 0,88 4.48 om 1.48 288 0.0?
700 1.1 418 0.01 132 97 0.05 i
9800 .97 4.33 0.03 .3 3.58 0.08 -
9002 1.07 422 0.03 0.9% 438 0.07
10000 1.08 4.2 0.c3 1.01 428 0.08

101 438 007
42 008
080 482 004
142 388 007
077 456 003
096 434 003
103 426 008 ‘
102 427 008 S
083 449 008
11000 110 418 0.08
096 434 o007
Q.77 486 008
111 418 009
11400 113 416 003
11800 111 - 4183 0.03

1100 1.24 405 0.02
10200 1.48 3.88 0.02
10300 1.17 4,12 o.82
10400 1,34 3.95 Q.08
10800 1.78 15 0.08

TR PR E R
;

11800 1.08 4,24 0.06
11700 i1 4.18 0.08
11800 1.01 428 0.07
11900 0.9 4.32 0.04
12000 1.06 3.43 Q.04
12100 3683 2,34 Q.04
12200 1.08 424 .02
12300 0TS 458 Q.07
12400 0.9 4,32 Q.08
12500 .88 £.45 0.09
12600 1.14 4,15 .11
12700 1.49 .82 Q.08
12800 0.8% 448 0.05
12900 1.3% LR )| [+K--
13000 1.28 4.04 0.02
13100 1.00 430 ¢c.ca
13200 1.02 427 0.3
13300 1.49 3.82 0.02
13400 1.13 4.16 0.
13500 o 4.32 .08
136800 1.37 ER - Q.06
13700 1.4%5 388 (13>
13800 1.97 412 0.04
13900 c.88 4,43 0.03
14000 1.23 4.08 005
14100 1.08 421 o.08

Wision, Pavernant Manageman: Seation C-3 BKFC2BIE. WKL OT/ONE
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